Goats given thiourea had hypothyroidism in various degrees. There was reduction in weight gain and oedema of face and limbs. There was an increase in serum cholesterol which was highest in goats given the lowest dose of thiourea. Protein-bound iodine decreased sharply and there was an increase in plasma protein.
Materials and Methods
Twelve healthy crossbred kids (six males and six females) 3 to 4 months old were randomly selected from the University Goat Farm, Mannuthy. The kids were divided into two groups: a control group (group V) of four (two males and two females) and an experiment group of eight. The experiment group was subdivided into four subgroups (groups I, 11, I11 and IV). Each subgroup consisted of one male and one female. Hypothyroidism was produced by giving thiourea daily. It was given as a bolus mixed with jaggery at different doses for three months (table I). Experiment kids died or were killed (table I) . One male and one female control kid were killed 42 days after the experiment began when the last kid in group I1 died. The other two kids in the control group were killed when those in group IV were killed.
Body weight, serum cholesterol, protein-bound iodine and plasma protein values of all kids were recorded before the experiment and subsequently at fortnightly intervals. Clinical signs were recorded. Blood samples were collected from the jugular vein. Serum cholesterol was estimated by the method described [ 2 5 ] . The protein-bound iodine was estimated by the modified method [l]. Total protein content in the plasma was analysed by the biuret assay method [8] .
Results
Kids in groups 11, I11 and IV had dullness, progressive weakness and stunted growth from the third week. Kids in group I had clinical signs from the first fortnight. There was moderate oedema on the face and lower part of the hind limbs. Feed intake was reduced in groups I-IV. Kids in group I tended to hold their heads down. Kids in group IV pressed their heads on the walls. Moderate diffuse swelling on carpal joints and abducted posture also were seen in this group.
The hair coat of all kids given thiourea was rough and matted in focal areas. Data on weight gain and loss are in figure 1. Serum cholesterol values are shown in figure 2 and serum protein-bound iodine values in figure 3 . Data on total blood plasma protein are in table 11.
Discussion
Hypothyroidism of various degrees was produced experimentally in kids given thiourea as an experimental goitrogen. The results of our experiment show that thiourea can be used as an experimental goitrogen in goats without side effects.
All kids given thiourea died except those in the lowest dose group. This indicates that thyroxin deficiency was acute with dosage greater than 150 milligrams of thiourea leading to thyroid crisis and death. There was stunted growth and weight loss in all groups given thiourea. Researchers report no deleterious effect on growth in dogs dosed with thiouracil [ll] because the metabolic processes in the dog are less dependent on the production of thyroid hormone. Significant changes in kids in our study indicate that goats are more dependent on thyroid hormone for their growth and development than are dogs. There was a sharp reduction in weight in the first fortnight in the highest dosage groups in which thiourea would have caused suppression of thyroxin production, lowered metabolic rate and cellular growth and consequent weight loss. Goitrogens have been found to retard growth rate in sheep [13] . Retardation of growth in hypothyroidism has been attributed to defective synthesis of new proteins [16] . Kids in all groups except the highest dosage group gained weight during the first fortnight. The slow onset of hypothyroidism lowers the basal metabolic rate and causes reduction in the catabolism of proteins and use of energy for body functions and this causes transient weight gain. Thus it appears that low doses of thiourea for a short time have a beneficial effect on body weight gain. In support of this, thiourea in low doses has been used for fattening pigs [19] . It could be tried also in goats. After the first fortnight stunted growth characterised by weight loss was a consistent feature in all kids given thiourea. Stunted growth in experimental hypothyroidism has been reported in lambs [15] and rats [7] . Because clinical signs were not pronounced, hypothyroidism as a cause for stunted growth might be overlooked in the field. Thus there is a need to study the role of hypothyroidism in stunted growth in farm animals, particularly in endemic goiter zones. Various degrees of subcutaneous oedema were seen in groups I, 11, I11 and IV. Histologically it was characterised by deposition of acid mucopolysacchrides in dermal tissue [24] . The hair coat of kids was rough and matted. The epidermal layer is an important target for the action of thyroxin [6] and therefore this type of change can be expected. Few kids tended tophold the head down and press against objects. There was histological evidence of cerebral oedema in these kids [24] . This would explain the clinical manifestation.
Serum cholesterol was significantly higher in kids given thiourea. Hypercholesterolemia has been documented in experimental hypothyroidism in sheep [3, 131 and in chickens [l 1 3. The increase in serum cholesterol was more pronounced in group IV, which was fed thiourea for longer. Hypercholesterolemia has been observed as more specific change in lipid metabolism in human myxoedema [20] . Protein-bound iodine decreased in our kids as it did in sheep [13] and in bulls [12] with experimental hypothyroidism. We conclude that protein-bound iodine values could be used in conjunction with serum cholesterol values as reliable evidence of sub-clinical hypothyroidism in goats. Females in all groups had much lower values than males. This supports the view that females are more prone to hypothyroidism and are more susceptible to anti-thyroid drugs [23] . Hypothyroidism in the kids was also associated with increase in plasma protein. Similar observations have been made in thyroidectomised Merino rams and poultry [3, 171. Accumulation of 
